To sustain in this competitive environment, it is required for organizations to implement information technology (IT) based functions with their supply chain management (SCM) system. The objective of this research is to select a best alternative with an aim to improve electronic supply chain management (e-SCM) performance of Indian automobile industry located at Delhi region. To accomplish the aim, a hierarchy based model has been developed through considering eight criteria and five alternatives. The considered alternatives namely are: investment in web based technologies, investment in advanced manufacturing technologies, role of top management, role of supplier and supply chain integration. The developed model has been analyzed to select a best alternative using analytic hierarchy process (AHP) and technique for order preference by similarity to ideal solution (TOPSIS) as a hybrid approach. Analysis reveals that the alternative, 'investment in web based technologies' holds first rank among all considered alternatives and can play a vital role in improving the e-SCM performance of an organization. The outcomes of this research enable mangers to make better decisions during framing strategies in improving e-SCM performance of an organization effectively.
Introduction and background
In this present era, mostly organizations are trying to incorporate information technology (IT) to build their supply chain management (SCM) system more operative. IT creates a path to increase the flow of information, raw material in order to make more effective and operative SCM, which will facilitates in robust and resilient design of supply chain [1] . The term SCM can be defined as a network of interconnected business processes ranges from supplier's to the end consumer. Stevens [2] says that effective and efficient SCM of an organization can manage better relationships with their partners to improve the supply chain performance.
The e-SCM has a capability to integrate their supply chain partners and improves production planning, scheduling and inventory management etc. IT integration helps in providing the efficient and timely business information among the supply chain stages [3] . It also provides an onward visibility from planning stage to the implementation stage. Therefore, most of the companies have implemented IT in their supply chain management system and all remaining are trying for implementation [4] . In existing studies many researchers suggested that e-SCM may play a crucial role in improving the supply chain performance of an organization [5] [6] [7] [8] .
Over the last years, various methods and several dimensions have been used for the measurement of supply chain performance. In this paper, for the evaluation of e-SCM performance, eight criteria and five alternatives have been identified and considered based on the literature review and discussion with field experts chosen from automobile industries located near around Delhi region of India. These criteria namely are: decrease customer response time [9] [10] , on time delivery [11] , increase order information sharing [12] , increase employee's skills [13] , improve production efficiency [14] , enhance transportation tool utilization [15] , identify market innovative opportunities [16] and expand accessibility of information [17] . The five mutually exclusive alternatives namely: investment in web based technologies, investment in advanced manufacturing technologies, role of top management, role of supplier and supply chain integration have been considered, to know their impact on e-SCM performance under concern of considered eight criteria.
In last decade, an emerging competitiveness has been noticed in the Indian market for automobile sector. As a consequence of that automobile manufacturers are trying to incorporate IT based disputes with business functions to make their supply chain performance system more effective. Saad and Patel [18] reported a lack of research for supply chain performance system of Indian automobile industries. By keeping above theme in the mind, present research has been performed on automobile industries located at Delhi region of India. To pursue this research, a questionnaire has been framed and sends to the decision makers through e-mail, to collect their opinions about considered factors (criteria and alternatives) related to the e-SCM system. To know the internal consistency of the collected data, reliability analysis has been performed using SPSS (Statistical Package for the Social Sciences) software. Then, a hierarchy type model has been developed as shown in Fig. 1 and analyzed by applying a hybrid AHP-TOPSIS approach.
Research Methodology

AHP approach
The AHP is a multi-criteria decision making approach that was developed by [19] . It is a theory of measurement for dealing with quantifiable and intangible criteria that has been applied to numerous areas, such as decision theory and conflict resolution [20] . The step by step procedure of AHP is given as:
(1) Make a pair-wise comparison matrix of criteria by using a scale 1 to 9 given by Saaty [19] . Value 1, from that scale, is used when both criteria have same priority. Assuming N criteria, the pairwise comparison of criterion i with criterion j gives a square matrix A NXN where a ij represents the relative importance of criterion i over the criterion j. In the matrix, a ij =1 when i = j and a ji =1/a ij.
(2) Find the relative normalized weight (W j ) of each criterion by normalizing the geometric mean of rows in the comparison matrix. 
According to Saaty, the value C.R ≤ 0.1 has been acceptable to make consistency in pair-wise comparisons. Where, R.I is the random index and depends on the matrix size. For the matrix size 8, the value of R.I has been suggested 1.41by Saaty.
TOPSIS approach
Hwang and Yoon [21] developed a multi-criteria decision making approach, called as TOPSIS. This approach has systematic and simple procedure which provides an ease in calculation. Basic concept of this approach is to select the alternatives on the basis of shortest geometric distance from the positive ideal solution and longest geometric distance from the negative ideal solution. The step by step procedure of TOPSIS is given as:
Step-1 Generate an evaluation matrix by considering of 'y' alternatives and 'z' criteria, with the intersection of each alternative and criteria given as , we therefore have a matrix (5) Step-2 Normalize the matrix to convert into the matrix , using the normalization formula given as:
Step-3 Determine the weighted normalized decision matrix
Step-4 Find out the Positive and Negative ideal solutions
Where,
Step-5 Calculate the distance/separation from:
Negative Ideal Separation (11) Step-6 Calculate the Relative closeness coefficient to the Ideal Solution
The rank of considered alternatives can be decide, according to the descending order of
Numerical illustration
In this study, eight criteria and five alternatives have been considered based on the literature and expert's opinions, to formulate an e-SCM based performance measurement model as shown in Fig. 1 . We have prepared a survey based questionnaire on Google doc and send to the various automobile industries located near around the Delhi region of India. Some personal meetings for discussion with the field experts were also held. After that, expert's views have been collected on the nine point Likert scale and then to check the internal consistence of collected data, reliability analysis has been done using SPSS 16 software, through calculating the cronbach's alpha coefficient, which comes as 0.781, under the recommended range: 0.7 < < 0.95.
Then by using AHP approach, make a pair-wise comparison matrix and obtain the priority weights for criteria as shown in Table 1 . To know the reliability of this matrix, some important consistency measures have been computed as: maximum eigen value = 8.8462, consistency index = 0.1208 and consistency ratio = 0.085. According to Saaty, if consistency ratio comes less than 0.1, then we can say that matrix is consistent. In this case value of C.R. comes 0.085; it means weighted evaluation matrix for criteria is consistent.
After calculating criteria weights, TOPSIS approach has been used for the assessment of alternatives. For that at first, developed a decision matrix for alternatives with respect to criteria and then by using Eq. 6, normalized decision matrix is determined as given in Table 2 . Then, using Eq. 7, a weighted normalized decision matrix is calculated as given in Table 3 . According to the existing theory of TOPSIS approach, it is required to calculate the distance of alternatives from positive ideal solution and negative ideal solution. These distances are calculated by using Eqs. 10 and 11 and shown in Table 4 and 5 accordingly. Finally, by using Eq. 12, relative closeness coefficients of alternatives are calculated as given in Table 6 . Table 4 Separation from positive solution   C1  C2  C3  C4  C5  C6  C7 
Results
On the basis of closeness coefficient, ranking of alternatives may be decided decided. From Table 6 , it is noticed that the alternative 'A1' obtained first rank with the closeness coefficient (0.6822) and alternative 'A2' achieve last/lower rank with the closeness coefficient (0.4342) among the all considered alternatives. The comparative view of closeness coefficient of alternatives is shown in Fig. 2 . 
Discussion and conclusions
The proposed hierarchy model shown in Fig. 1 , contains eight criteria namely as: decrease customer response time (C1), on time delivery (C2), increase order information sharing (C3), Increase employee's skills (C4), improve production efficiency (C5), enhance transportation tool utilization (C6), identify market innovative opportunities (C7), and expand accessibility of information (C8) and five alternatives as: investment in web based technologies (A1), investment in advanced manufacturing technologies (A2), role of top management (A3), role of supplier (A4) and supply chain integration (A5) and is analyzed by using a hybrid AHP-TOPSIS approach. Firstly, priority weights for criteria are calculated using AHP technique, as given in Table 1 , and then prioritize the alternatives using TOPSIS approach.
From Table 1 , it is noticed that the criteria 'improvement in production efficiency' and 'on time delivery' achieved higher priority weights 0.2203 and 0.1758, respectively, which gives an indication about their importance for effective e-SCM of an organization. Further, alternatives are analyzed on the behalf of criteria weights to calculate the closeness coefficients as summarized in Table 6 . From this table noticed that alternative 'investment in web based technologies' grips first rank with the highest closeness coefficient (0.6822). Based on closeness coefficient, ranking of considered alternatives is decided as follows: A1 > A5 > A3 > A4 > A2. Hence, it concludes that proper investment in web based technologies and higher level of supply chain integration is required to improve the e-SCM performance of an organization. 
